Abstract / This article explores the feasibility of applying the public trust doctrine (PTD) to the management of portals and search engines and discusses these tools' crucial role for the materialization of the e-commons. The PTD establishes that certain resources are to be publicly owned and preserved because they are deemed essential for society. Through a theoretical and historical analysis of the doctrine, the authors contend that it is also possible to extend its application to cyberspace as a way to protect users' right to navigate the Internet's main gateways and roadways without 'pay-per-placement', targeted categorizations and other obstructions imposed by commercial web resources to access content.
Introduction
Internet policy-making in the US has been dominated by provisions related to privacy, copyright, data security and promotion of e-commerce. These regulatory focuses have emerged under the prevalence of a market-driven paradigm, which has set the tone for many of the Internet regulation initiatives worldwide. A direct consequence of such an approach is the multiplication of proprietary enclosures, limitations to access and use, and market-based jurisdictions that reproduce in cyberspace phenomena of exclusion and inequity already existing in the offline world.
In recent years, however, a counter-movement has been gaining ground: the defense of the common and public nature of the Internet. Arguments promoting plural access to the Net's infrastructure, code and content are getting increased attention in discussions concerning Internet governance. Particularly significant has been the growth of movements contesting the proliferation of copyright restrictions and advocating the protection and enrichment of the 'electronic commons'. 1 In this article, we look at debates about the need to provide for public and common domains within the Internet and propose a new model of governance for Internet content built upon the legal principle of public trust. Specifically, we explore the feasibility of applying the public trust doctrine (PTD) to the management of resources, such as portals and search engines, which play a vital role in enabling users to locate content. We consider this inquiry necessary because of the 'gatekeeping' role these resources play for the Internet -a role with direct implications for the materialization of the e-commons.
Definitions and Applications
The Public Trust Doctrine is an historical and currently evolving concept relating to the ownership, protection and use of essential natural and cultural resources. . . . Title to these essential resources or the common are held by the State, as sovereign, in trust for the people. The purpose of the trust is to preserve resources in a manner that makes them available to the public for certain public uses. (Bray, 2001: paras 1 and 2) Born in the days of Roman emperor Justinian (527-565 AD), the notion of public trust became part of English Common Law and was incorporated in the British Magna Carta in the 13th century. While not explicitly referred to in the United States' Constitution, the doctrine has also been adopted by US courts in decisions concerning the control of resources that are deemed 'fundamental to the welfare of society and future generations' (Bray, 2001 : para 6). As we explain here, the protection of public patrimony dictated by this doctrine has also informed, under a variety of names, a number of laws and regulation initiatives worldwide, mostly environmental ones.
Under the doctrine, the state has an inalienable responsibility to preserve resources that are crucial for intergenerational equity, and it is forbidden to transfer the public's ownership of those resources to any particular individual or group. The underlying criterion here is that future generations should not be deprived of a common resource that previous generations have had the opportunity to enjoy.
When it comes to cyberspace, the PTD has primarily been invoked as an argument to justify structures for the governance of certain aspects of the Internet considered to be 'common pool' public goods (i.e. partially excludable in use and susceptible to depletion), such as control of the root server and administration of the Domain Name System (DNS). Indeed, much of the debate surrounding the establishment of the Internet Corporation for Assigned Names and Numbers (ICANN) has to do with ensuring that it truly functions as a global trusteeship representing Internet users at large, so that decisions concerning the Net's infrastructure, protocols and standards do not benefit a particular sector to the detriment of others. 2 
Expanding the Doctrine's Scope
Elsewhere, we have argued for the establishment of common and multipurpose spaces on the Internet in order to provide for quality-of-life functions similar to those that urban parks offer to inhabitants of densely populated cities (Stewart et al., 2002) . Echoing our preliminary work, we contend here that, in the increasingly fragmented environment of the Internet, characterized by specialized populations and competing interests, portals and search engines have the potential to serve as online equivalents to common zones for plural coexistence. 3 However, consolidation of Internet service providers and 'pay-per-placement' trends within the most popular search engines are imposing predefined paths and restrictions on users' navigation of the Internet (CNN, 2001; Mariano, 2001; Sullivan, 2002) .
We propose that portals and search engines are 'buffer zones' among competing functions of the Internet and, as such, play a complex, multipurpose and mediating role. In this study, we conduct an interpretive and historical analysis regarding the PTD as well as the definition of principles of governance for the Internet in relation to content.
While search engines and portals, as resources for locating content on the Internet, may not have the same features of scarcity and clearly identified beneficiaries that characterize most common pool resources in the physical world, their provision by plural bodies on behalf of users could prove decisive in the future maintenance of e-commons that are truly accessible and available for all. Consequently, we consider it worthwhile to explore the suitability of the PTD for the creation and management of Internet's content-retrieving resources in the same way that such doctrine has been suggested as a framework for the administration of the DNS and the root server.
Public Trust Doctrine: Theoretical and Historical Considerations
Traditionally, the PTD has been defined as 'the principle that navigable waters are preserved for the public use, and that the state is responsible for protecting the public's right to use ' (Black's Law Dictionary, 1999 : 1246 . A legacy from Roman law, the doctrine was adopted by most western countries and broadened to include not only seas and rivers serving as transportation channels, but also all types of waters, lands, vegetal and animal wildlife, minerals and other elements that are crucial to a community's sustainability.
Thus, under a variety of labels adapted to different languages and local legal traditions (for example, 'Bienes de Utilidad Pública' in Spain, or the 'Public Weal' principle in German law), the PTD has been invoked as a way to assert the precedence of public rights over private ones under specific circumstances. Such an assertion in the US has taken the form of positive law concerning property rights (Gardner, 1997) , while in other countries it has been framed in terms of social or cultural rights. Yet all these perspectives share the same purpose of preventing abuse or depletion of critical common pool goods. In fact, the notion of the 'common heritage of mankind', which, according to some authors, represents the equivalent to PTD in international law (Gardner, 1997) , seems to be based on both proprietary and sociocultural rights. This legal concept defines certain resources as belonging to the world (and, therefore, individual states cannot exploit them, except under common management regimes [Larschan and Brennan, 1983] ), while it justifies global ownership under rationales of quality of life, rather than on universal entitlement to use.
Throughout its evolution and adoption by different bodies of law, three aspects of the PTD have remained constant: (1) its reference to concrete, localized resources; (2) its expansive application; and (3) its normative connections to ideas of intergenerational justice.
Regarding the first aspect, the doctrine defines a formal juridical institution that, while granting sovereignty to the state over a particular set of natural resources (Ryan, 2004) , also establishes these resources' inalienability (i.e. their ownership cannot be transferred) as well as the state's obligation, as trustee, to preserve them for the benefit of the public. Unlike private trusts, which require that a well-defined beneficiary be stated, public trusts do not always demand that the intended beneficiary is specified beyond 'the general public' or a certain community (Black's Law Dictionary, 1999) . However, insofar as the resources subjected to the public trust regime are geographically localized, their direct beneficiaries are often tacitly defined by physical proximity. 4 As for its expansive application, the doctrine has evolved throughout the centuries not only to include more resources than the air, running water and seashores originally mentioned in the Justinian code, but also to allow the assertion of collective property over resources previously enclosed by an individual. This means for the state the possibility of even reversing private ownership existing over lands or water bodies deemed crucial for the public (Ryan, 2004) . Mark Dowie (2003: 3) argues that 'Over the course of its fifteen-hundred-year history, use of the Public Trust Doctrine has waxed and waned, depending on political climates and attitudes toward the commons.' Yet the net result from more or less favorable times for the doctrine has been, overall, its broadening as a juridical device aimed at guaranteeing public benefit from resources belonging to comprehensive ecosystems, in such a way that each of their individual components cannot be considered in isolation from the others. (Dowie, 2003: 7) . Moreover, 'some few courts have even accepted . . . cultural artifacts, wildlife, a historical battlefield, and a downtown area as public trusts' (Dowie, 2003: 9) . Within the realm of international law, this broadening conception of critical public goods finds its precedents in the centuries-long evolving protection of cultural patrimony in Europe 5 -a process that crystallized in 1954 with the sanctioning of the Hague Convention for the Protection of Cultural Property in the Event of Armed Conflict, as well as in successive agreements promoted by UNESCO on the matter.
Finally, regarding the doctrine's connections to principles of intergenerational justice, it is important to note that the notion of public trust has traditionally been linked to resources labeled by Roman law as res publicae (things belonging to the public by law) more than to any other type of collectively owned resources 6 (Rose, 2003: 5) . Although frequently involving things susceptible to exclusive ownership, res publicae are created upon normative claims about the necessity of maintaining certain resources available for the public, such as roads, highways, navigable waters, national defense, public schools, museums or public health systems, in order for society to properly function. This normative argument for 'publicness', on the other hand, is linked to ideas of economic stability, political cohesion and social justice that transcend immediate circumstances of a society and aim for long-run goals of common good. An example of res publicae is the maintenance of a public domain of knowledge and expression through most nations' legal tradition of defining of time limits for intellectual property -while exclusive ownership over intellectual creation is protected by many national laws as a way to provide economic incentives to creators, a limited time to that right is also legally defined to help enrich a society's common pool of knowledge and ensure universal access to it for both present and future generations.
In the realm of tangible elements, courts' assertion of public trust regimes over natural resources in the US (or in other countries, through their legal equivalents) has gradually incorporated future preservation rationales with traditional arguments of present communities' rights to exploit those resources for their own survival. Not surprisingly, some of the most comprehensive applications of the PTD by courts in the US began to take place in the 1970s, when the environmental ethics movement acquired particular strength in this country, leading among other things to the creation of the Environmental Protection Agency and the sanctioning of a number of conservationist acts (Dowie, 2003; Pasquali, 2002) . After centuries of understanding the doctrine as a mere assertion of collective rights to use a pre-existing resource, US courts gradually assimilated the idea that ecosystems function as a whole. Consequently, they began to understand that, in order to ensure preservation of a certain resource, it is necessary to protect its extended natural environment, and at times even generate new res publicae intended to complement the protection and rational management of said resource.
Moving towards Protection of Intangible Patrimony
To be sure, the history of the PTD has also been marked by periods of dormancy and attempts to manipulate it in favor of particular interests. 7 Furthermore, as Dowie (2003: 9) points out, 'the long intervals between triumphant cases illuminate the glacial advance of any legal strategy that is up against the enormous forces of industrial expansion, urban sprawl, and the overwhelming judicial preference for private property'. Still, when considered in historical perspective, it becomes evident that the evolution of the PTD, albeit slow, has been steadily and increasingly comprehensive.
Given this trend, could the doctrine be expected to further expand and include other types of commons, such as libraries, databases, genetic codes, the electromagnetic spectrum, computer languages and protocols, or noncommercial online content? In an increasingly information-oriented world economy, access to content and knowledge has become a crucial condition for a society's survival. Yet private enclosure of not only intellectual resources but of channels and 'roadways' to them is becoming a common practice (Lessig, 2001; Shulman, 1999) . Access to content on the World Wide Web is increasingly taxed by 'pay-per-view' barriers, restrictive terms of use and, more recently, by invisible toll booths, detours and checkpoints set along the way by portals and search engines in the form of paid placement or targeted indexation (Sullivan, 2002) . If the PTD was originally born as a way to maintain navigation channels, roads and commonly used lands open for the general public, would it be possible to extend its application on the Internet to maintain its major navigation channels free of privately imposed obstructions?
Looking back at the three major aspects that have remained constant throughout the PTD's evolution, two of them emerge as strong arguments for the extension just proposed: those related to the PTD's historical broadening and to its framing in terms of intergenerational justice. The former is almost self-explanatory; not only have US courts already applied the doctrine in a few cases involving non-natural resources (Dowie, 2003) , but legislative initiatives worldwide, such as the European Charter for Regional or Minority Languages, seek to define cultural goods as social patrimony deserving legal protection. The latter proposal, on the other hand, appears as an argument supporting the use of the doctrine to help ensure diversity and plurality of future generations' symbolic environment, since the PTD could preserve their right to a public domain of intellectual resources at least as rich as the one the present generation has been able to enjoy.
Considering, however, that the PTD is a legal tool to ensure the inalienability of localized collective resources and that it establishes the state's stewardship over those same resources (the other constant aspect in the evolution of the doctrine), how do we extrapolate its application to the Internet? Interestingly, a partial precedent has been set with the establishment of ICANN, which, despite being a multilateral, non-governmental entity, was created after a succession of events that began with the US National Science Foundation 8 relinquishing oversight of Internet's original code and architecture of its internetworking backbone to a private party in 1992 (Paré, 2003) . We elaborate on this issue later. It remains to be seen, however, whether and how it is possible to apply the doctrine at the content level, so as to help ensure open access to and use of the res publicae constituted by the universe of non-commercial information available on the Internet.
In the meantime, the PTD keeps evolving in practice through complex arrangements that, while maintaining the essential objective of preserving 'publicness' of specific resources, allow the state to delegate certain managerial responsibilities over those same resources. We offer two cases illustrating translation of the doctrine into regimes of collective governance aimed at balancing different users' divergent and often competing interests.
The first case, the Valles Caldera National Preserve and Trust, was established in 2000 as an innovative arrangement to make possible both the protection and sustainable use of natural resources at a geographical point in the US southwest (American Geological Institute, 2000) . The second case is that of ICANN, which was established in 1998 as a private, not-for-profit corporation responsible for the technical coordination of the Internet's DNS, a nonmaterial, non-localized resource. While neither model has been without its critics, we propose here that they are in fact important attempts to establish open decision-making processes for a variety of stakeholders, in the management of collective patrimony. 502 GAZETTE VOL. 66 NO. 6 Although we have already mentioned that the PTD has been adopted in a variety of ways by a number of western nations whose legal institutions stem directly or indirectly from Roman law, we discuss a couple of cases that are very much informed by the US take on the doctrine. The reason for this choice relates to the significant contrast presented by US law's positive assertion of the PTD in the context of a social contract that privileges private property and individual rights as the most important means to achieve the common good. We consider such a contrast an interesting indicator of the potential that some traditional principles of 'publicness' possess to overcome current imbalances in Internet-governance policy-making.
The Valles Caldera National Preserve and Trust Model
Caldera, in Spanish, means 'kettle' or 'cauldron', and in geological terms, it is used to describe a volcanic collapse crater. The Valles Caldera in north central New Mexico is a resurgent caldera, an enormous depression that was created by a massive volcanic eruption millions of years ago. Located in the midst of the Jemez volcanic field, it measures more than a half-mile deep and close to 15 miles across. Most of the Jemez Mountains are in public hands, either as part of the Santa Fe National Forest or the Bandelier National Monument, but the Valles Caldera was primarily within a privately held ranch known as the Baca. For more than two decades, the federal government negotiated with the Dunigan family, who owned the ranch, to buy the land.
On 9 November 1999, American Senators Domenici and Bingaman introduced S. 1892, the Valles Caldera Preservation and Federal Land Transaction Facilitation Act, authorizing the acquisition of the Baca and to provide 'for an effective land and wildlife management program for this resource within the [Forest Service of the] Department of Agriculture' (American Geological Institute, 2000) . President Clinton signed S. 1892 into law on 25 July 2000 and, on that date, the US federal government purchased approximately 89,000 acres of the Baca Ranch. The Valles Caldera Preservation Act designated these lands as the Valles Caldera National Preserve (VCNP), a unit of the National Forest System. The Act also created the Valles Caldera Trust to manage, 'protect and preserve the scientific, scenic, geologic, watershed, fish, wildlife, historic, cultural, and recreational values of the Preserve, and to provide for multiple use and sustained yield of renewable resources within the Preserve', consistent with the Valles Caldera Preservation Act (VCNP, 2001; emphasis added).
A Unique Public Land Management Approach
The Valles Caldera Trust (the Trust), a wholly owned government corporation, manages the Preserve on behalf of the public, and a nine-member Board of Trustees governs the Trust. The Board is made up of the forest supervisor of the Santa Fe National Forest, the superintendent of Bandelier National Monument, and seven individuals with various expertise representing different groups with an interest in that piece of land, including livestock management, game and non-game wildlife and fish populations, sustainable forestry, nonprofit conservation organizations, financial management, the cultural and natural history of the region, and the state and local government in New Mexico. The US president, in consultation with the New Mexico Congressional Delegation, appoints the seven in accordance with the law that created the Valles Caldera Preserve and Trust (Domenici, 2003) .
This model is not without its critics. Some US western states question the paternalistic nature of government control of public lands (Kemmis, 2001; Urquhart, n.d.) , and other interest groups accuse national forest management as struggling with decision 'gridlock' and 'analysis paralysis' (O'Laughlin, 2002) . The Trust is accused by environmentalists of being slow to apply cautionary grazing programs (Rankin, 2003) , and landowners report that they are being coerced to sell their lands (O'Laughlin, 2002) . The Society of American Foresters (SAF) also laments that while laws provide for public involvement, the forum and its processes are often not well defined (O'Laughlin, 2002 ). In addition, there is the inevitable impact of the shift in political orientation that often accompanies the election of a new administration.
Regardless of these issues, though, some promising progress has been made. Participatory research models and collaborative pilot projects have been implemented under the aegis of non-governmental organizations such as the Forest Trust and Resources for the Future. And the SAF has suggested that such collaborative projects and involvement of citizens with a variety of perspectives in different ways at both the national and local level will help to ensure adequate monitoring and evaluation (O'Laughlin, 2002) . The Forest Trust has called for a mechanism to provide for a national dialogue, 'engaging the mainstream' in an inclusive decision-making process (Forest Trust, 2002) . Moreover, the mere existence of the Trust ensures that the National Park Service is held to some measure of public accountability, in that it must hold hearings, make reports at regular intervals and do so based on the specific legislation creating their implementation plans.
Bringing the Notion of Public Trust into Internet's Realm: The Case of ICANN
While exercise of the PTD in the realm of physical resources has recently involved participation of well-defined stakeholders, its extrapolation to the intangible realm of the Internet still faces important challenges concerning who is to have a say about the Net's administration. For example, in 1985, the DNS was implemented for computers connected to the Internet's precursor, the ARPAnet, and the US Defense Communications Agency delegated responsibility for management of the DNS root server to the Information Sciences Institute (ISI) at the University of Southern California. However, the Internet's main backbone between the mid-1980s and 1995 was comprised of a network of computers (the 'NSFnet') managed by the National Science Foundation. The latter, in turn, decided to award a monopoly contract to a partnership between ISI and Network Solutions, Inc., to operate IP numbers and domain registration services between 1992 and 1997.
By 1996, there was widespread recognition that 'the Internet has become far too commercial and strategically important as a global communications tool to simply perpetuate the same informal arrangements that kept it glued together until now' (Shaw, 1996 , cited in Paré, 2003 .
That year, the Internet Society (ISOC) 9 formed a blue ribbon international panel to take over the root server. Out of that effort, the International Ad Hoc Committee (IAHC), consisting of members of ISOC, the International Telecommunications Union, the World Intellectual Property Organization and the US National Telecommunications and Information Agency (NTIA), was chartered with a plan to form a monopoly registry administration of the DNS on a non-profit basis (Paré, 2003) . At this point, the DNS continued to be described by some as a 'public resource' that was 'subject to the public trust' (Paré, 2003: 131) . Others, however, saw this resource simply as being co-owned by multiple, competing groups (Mueller, 1999: 501-2) . Without any formal authority, however, the IAHC collapsed (Mueller, 1999: 503) while the US National Science Foundation decided to terminate its contract with Network Solutions, Inc. in 1997. By then, increasing pressure had mounted from commercial interests over trademark 'squatting', 10 a practice they viewed as threatening their viability on the Internet (Paré, 2003: 131) .
So, in July 1997, the US Department of Commerce (parent of the NTIA, the Executive Branch's principal voice on domestic and international telecommunications and information technology issues) issued a plan, commonly known as the White Paper, to transfer the management of the DNS to a new private, not-for-profit corporation. In October 1998, the Internet Corporation for Assigned Names and Numbers (ICANN) was formed with the initial Board of Directors chosen from a group of 'stakeholders', including engineers, computer scientists, commercial and non-commercial users, Internet service providers and trademark interests. ICANN's Articles of Incorporation provide that the corporation shall 'pursue the charitable and public purposes of lessening the burdens of government and promoting the global public interest in the operational stability of the Internet' (ICANN, 1999) .
The Two Sides of Collective Governance
Many regard the creation of ICANN in 1998 as cyberspace's own 'constitutional moment', representing a 'substantial shift in power to control the Internet from government to private industry' (Fuller, 2001 ). According to ICANN Watch (2003) , in its first two years of life, ICANN made a number of decisions with potentially long-term effects including allowing more competition among registrars and instituting mandatory arbitration of trademark claims. Disputes immediately arose between trademark holders and 'cybersquatters', who registered domain names in order to sell them for profit or conduct anti-corporate campaigns. Pressure also mounted for the creation of new Top Level Domain names (TLDs) such as .biz and .web, with foreign governments expressing concern over US control of the root. And, finally, ICANN's announcement of the seven new TLDs prompted a flurry of criticisms and planned lawsuits from rejected applicants.
The creation and administration of the Uniform Domain Name Dispute Resolution Policy (UDRP), however, has been the most heavily criticized action of ICANN, with many viewing this process as favoring the rights of trademark owners over the rights of domain name registrants (ICANN Watch, 2003) . As such, the UDRP appears to be 'essentially a policy function that has little to do with technical coordination' (Froomkin, 2000: 95) . There is even debate over ICANN's actual legality, with Froomkin and others asking: Is ICANN just a stand-in for the US Department of Commerce, but without the political accountability? If so, is this relationship legal? Paré (2003: 4) does not find any of these debates surprising. 'Governance', he states, is an imprecise catch-phrase and 'underestimates the sociopolitical dynamics of governance. Embedded in the very architecture . . . comprising the Internet . . . are the values of the social actors.' The Center for Democracy and Technology's Andrew Davidson also countered the criticisms by stating 'It's essential to strengthen ICANN because it's the best model we have right now', and has urged the Department of Commerce to extend ICANN's memorandum of understanding by another year (CDT, 2003a) . CDT and others believe that the original ICANN vision of private sector management, based on non-governmental, bottom-up consensus, is still the best approach for managing the Internet's key functions. To that end, CDT (2003b) has also proposed 10 'civil society metrics' for assessing ICANN from a public interest perspective taking into account the stability, scope, accountability, transparency and representation of its processes, while providing for civil rights, competition, security and innovation.
Despite all of its shortcomings, the experience of ICANN demonstrates how stewardship over a resource on behalf of different, competing groups has gradually been adopted in cyberspace. In this way, ICANN seems to represent, in a similar way to the Valles Caldera National Preserve, an example of how the notion of public trust allows for different approaches to stewardship of common resources, be they material and situated in geographical space (i.e. lands) or intangible and situated in cyberspace (i.e. the Internet code).
The Case for Public Trust at Internet's Content Level
We have seen so far how the PTD has been invoked in generating stewardship for resources that are considered collective patrimony, above and beyond individual claims of exclusive rights over them. Furthermore, we have seen how this principle has been applied with regard to both material elements, such as the Valles Calderas lands, and intangible goods such as the coding system represented by the numbers and domain names governed by ICANN. Yet the public trust case for the latter is still under debate because Internet's own ubiquitous structure and evolution as a decentralized network make it very difficult to assess who is to be considered a truster and who is to be considered a trustee.
One of the issues fueling the debate around Internet's DNS has to do with the extent to which the governance of this coding structure is likely to democratize or restrict future content offerings on the network. Given this argument, it makes sense for us to explore as well whether portals and search engines, as major gateways for accessing content on the World Wide Web, are likely to provide open or discriminating roads to information sought by users. In connection with this discussion, we also consider it important to explore how suitable the PTD becomes for managing those tools for content access.
In portals, the whole universe of Internet's content, or a specialized subpopulation of it, is organized and labeled according to predefined categories. This, by itself, imposes on users a particular way of naming the world and classifying reality so that non-mainstream subjects cannot always be localized easily (Stewart et al., 2004) .
Search engines, on the other hand, are tools for conducting customized searches of content on the World Wide Web, by rendering a list of websites related to the user's searching terms, sorted (in theory) in descending order from the most to the least relevant sites. In other words, search engines are supposed to be the most direct and expedient road to all websites pertaining to a certain subject matter.
In reality, however, results brought by the most popular search engines are not always the most relevant to the inquiry at hand (Clyde, 2003) . A combination of technical limitations and editorial manipulations are responsible for this. The first problem may eventually be solved as more sophisticated searching and indexing technologies emerge in the future. The second problem is, nevertheless, associated with an increasingly dominant business model that has allowed commercial search engines to generate significant profits in recent years at the expense of retrieval efficiency (McLaughlin and Spring, 2002) .
Search Engines: Different Technologies, Similar Problems
Most search engines base their retrieval function on indexing terms applied to websites by their developers, or on words and phrases contained in documents (Clyde, 2003) . Some searchers combine this basic approach with additional crawling and ranking techniques, such as Google's tracking of links to a website as a measure of its relevance, or Yahoo's use of human editors.
Still, according to several speakers attending the 26th Online Information conference held in London in December 2002, 'even the best of the search engines are a long way from indexing "everything" on the Internet (or even "everything" on the Web), and some are actually falling behind the growth of the Web' (Clyde, 2003: 44) . Among the reasons for this gap, librarian Laurel Clyde (2003) highlights language barriers, limitations concerning files in formats different from HTML, the inability to crawl many dedicated databases (considered by many the 'deep web'), and limited powers to detect all semantically associated results from a few keywords.
Beyond these technological limitations, a recent editorial practice is to introduce new distortions and 'noise' in the results retrieved by major commercial search engines, i.e. placing sponsored links on top of the list (McLaughlin and Spring, 2002; Sullivan, 2002) . This artificial rearrangement of relevance imposed onto any particular query comes as a consequence of two realizations by the 'supply side' of the equation. On the one hand, studies on web navigation habits have shown that very few people are likely to browse after the first two pages of results (see, for example, Spink, 2002, cited in McLaughlin and Spring, 2002) . This makes it desirable for content providers to find shortcuts to the top results of queries concerning certain terms. On the other hand, banner ads have proved not to be the steady and reliable source of revenue that many online ventures initially expected, which has forced commercial search engines to seek alternative ways of generating money.
Given that the original purpose of search engines is putting users on the path to websites related to their inquiries, it does not come as a surprise that searching companies see selling top placement as the easiest way to make a buck. 'Earning money is fine -no one wants the search engines to go out of business', concede McLaughlin and Spring. 'But . . . it's up to the sites to clearly identify ads. Some do not, and here lies the problem ' (McLaughlin and Spring, 2002: para: 14) .
A recent report by the US Federal Trade Commission (FTC), cited in Sullivan (2002) , indeed revealed that, while Google clearly distinguishes (both through labeling and distinct graphic appearance) sponsored links from those originally matching the user's query, other searchers like MSN or AltaVista do blur the line between paid and unpaid links, with ambiguous labels such as 'Featured Sites' or 'Products and Services'.
But beyond recommendations to identify paid links more clearly, the FTC's actions are not doing much to protect search engines' users from pay-per-placement. Moreover, a majority of users are unaware of pay-per-placement practices (Consumer WebWatch, cited in McLaughlin and Spring, 2002) , and a growing trend toward consolidation (both at the technology and ownership level) in the search engine business is shrinking the range of options available to consumers. Thus, many 'competing' searchers in reality subcontract each other's services: Yahoo's search engine, for instance, was until recently powered by Google; and almost all major commercial search engines use Overture (formerly known as GoTo.com), a firm specialized in sponsored links. Little wonder why inquiries conducted on most metasearch engines, 11 like HotBoot or MetaCrawler, are likely to retrieve even more commercially oriented results than regular searching sites do. Put differently, rather than bringing back a larger variety of findings, they come up with a cacophony of sponsored links taken from an array of prepaid listings.
The Other Search: Exploring Alternative Models
A few efforts to do things differently are, nonetheless, taking place amid the 'pay to be seen' wave. Governmental and community-related portals, as well as specialized and geographically bounded search engines, keep emerging in response to users' unmet needs for more direct access to information that is relevant to their day-to-day lives. 12 Also, an intriguing new technology is being tested by the web search company LookSmart, in an attempt to overcome the distorted retrievals of major search engines. Building upon the collaborative spirit that has marked the development of many Internet resources, the company released in early 2003 a screensaver that works as a distributed crawler, using the spare power of volunteers' personal computers in order to 508 GAZETTE VOL. 66 NO. 6 track these machines' indexing of the web. The idea, as the number of volunteers running the screensaver (named 'Grub') grows rapidly, is to generate an all-powerful indexing structure capable of crawling and keeping an updated inventory of the whole universe of web pages, estimated at around 10 billion. 13 Because the indexing process is highly decentralized and possesses built-in authentication procedures, it promises to yield non-or minimally manipulated results (Kahney, 2003; Sherman, 2003) . While the new technology is still in beta phase and seen with skepticism from competitors and experts (Sullivan, cited in Kahney, 2003) , its emergence as an open-source alternative to existing search engines seems to signal people's increasing dissatisfaction with results they are getting from more established commercial searching tools.
Obstructions and detours imposed by commercial portals' and search engines' editorial practices raise underlying questions about people's entitlement to open access to Internet content. To build an argument for users' right to 'clear' roadways in cyberspace (parallel to their right to clean air, clean water and open access to natural roadways in the physical world), we must explore the plausibility of portals and search engines as public trust resources. We are certainly dealing here with the two most important gateways to web content, yet, taken individually, they do not meet the same conditions of natural preexistence and 'irreplaceability' that characterize geographically located common pool resources in the physical world. Moreover, unlike domain names and the Internet's root server, issues of scarcity or depletion do not affect availability of portals and search engines. (However, the way many of these contentfetching services operate does deprive non-paying websites from objective ranking placement in response to users' queries.) Thus, it is not the case that private ownership over existing searching tools should be reversed so that they can be declared public trust resources. However, if open and unobstructed gateways to Internet content are to be preserved for present and future generations as crucial components of our symbolic environment, then application of the PTD to create and maintain community portals and search engines seems a logical public duty.
This duty could be fulfilled through either regulations requesting commercial portals and search engines to partially support non-commercial ones with money or infrastructure or local, national or international governments directly financing equivalent public services under collective management regimes. The first option finds its precedents in the model of universal service funds adopted by many countries' telecommunications regimes, as well as in US regulation of cable systems. The latter establishes that in exchange for being allowed to use public trust properties (streets, utility poles or conduits, rights of way), cable companies can be asked . . . to pay rent to the local government; to provide channels, facilities and equipment for local use; and to provide support for the use of those channels, facilities and equipment. This model is an important variation on traditional 'public trust' models long implicit in communications regulation. Public trust models generally recognize that a private entity which receives government benefits must provide some form of quid pro quo to the public. (Van Eaton and Saurer, 2001: 5) 14 The second option finds its precedents in the rationales that have justified the establishment of public and community-run media services worldwide. These rationales have remained so relevant throughout time that they keep expanding over the realm of cyberspace, as demonstrated by the emergence of locally supported Internet gateways (see examples in note 12) and UNESCO's recent project of setting up a multipurpose public portal: (policies, statistics and data, methodologies, etc.) are primarily aimed at users in the developing countries. (UNESCO, 2002: 48) 
Summary and Conclusion
Balkanization and enclosure of the sociocultural space constituted by the Internet are likely to continue through pay-per-view, restrictive terms of use, pay-per-placement and similar practices by ISPs, searching sites and content providers. In such a scenario, which is fostered by a market-oriented regulatory context, the need becomes apparent to balance protection of different interests in cyberspace by also exploring principles of policy-making aimed at the defense of Internet's common resources. In a multidimensional and organic environment like the Internet, policy-making for the promotion of its noncommercial and complementary aspects is as important as policy-making for its commercial and competitive features.
When it comes to content, portals and search engines comprise Internet's quintessential common resource, since they are the best-known navigation gateways within the most popular segment of the Net, the World Wide Web. Given their critical role in facilitating access to online materials, we suggest that alternative non-commercial portals and search engines be developed and managed as public trusts so that users can rely on collective tools for open, minimally obstructed inquiries on the web.
Adopted by a large number of countries as a basic policy and law-making principle, the PTD could provide a rationale for the establishment and protection of non-commercial portals and search engines as tools to access an important portion of present and future generations' symbolic environment. The PTD is not only and necessarily based on the same economic grounds of non-excludability, non-rivalry and diffuse externalities that justify maintenance of many public goods, 15 but also on criteria related to intra-and intergenerational justice. Therefore, the doctrine provides some ammunition to defenders of the electronic commons in that it asserts general ownership rights, specific stewardship duties and permanent inalienability over resources that are critical for a community or collection of communities.
Historically, the notion of public trust has slowly but steadily expanded to 510 GAZETTE VOL. 66 NO. 6 protect not just particular bodies of water, roads or monuments but the whole natural or cultural environment within which those resources are located. In addition to courts increasingly interpreting the PTD in systemic terms, the doctrine has also shown its susceptibility to a variety of administrative structures and managerial formulas. Hence, while this principle of governance has seen more or less democratic applications in real life (e.g. Valles Caldera National Preserve and ICANN), it has always advanced, by its appeal to collective ownership, the idea of stewardship on behalf of a heterogeneous group of stakeholders. In other words, the doctrine allows for a variety of management models that make it possible for different stakeholders to have a say in decisionmaking connecting public trust resources. Over time, the doctrine has moved from the realm of tangible, localized situations to the realm of the ubiquitous, intangible elements of cyberspace. As heated debates surrounding the establishment and operation of ICANN have revealed, a number of stakeholders and scholars have proposed considering Internet's root server and DNS as public trusts, thus extrapolating the PTD onto the online world for the first time (NAIS, 2001; O'Reilly & Associates, Inc., 2000; Wilkinson, 2002) .
However, such debate has so far been circumscribed to the Internet's architecture and 'code' levels, that is, to the governance of the Net's basic operational hardware and site-indexing structure. We contend that, in following the expansive trajectory marked by the PTD in the 'real world', it is possible to extend its application to the Internet's content level, so as to help preserve plurality and diversity within this whole multidimensional system. And since portals and search engines constitute common gateways to access web content, we suggest that the PTD could and should serve as a rationale for the establishment and/or maintenance of public, collectively managed portals and search engines, which would in turn provide alternatives to commercial search sites.
As has happened with the evolution of the PTD in connection with natural resources, it may take years and further studies for this notion's potential to be fully probed in connection with the sociocultural resources comprising the Internet. Nevertheless, it opens policy-making possibilities for the defense of e-commons that are certainly worth exploring.
pervasive, more international, more accessible and more multi-faceted, it has taken on the character of a global public resource. The "custody" and "trusteeship" of that resource -the management of the policies that determine the functionality of the resource -certainly take on the characteristic of serving a public or quasi-public role ' (NAIS, 2001) . In David Post's opinion, even this provision is endangered. 'The pending reorganization of the Internet's domain name system (DNS) has the potential to become cyberspace's own "constitutional moment". Over the last several months, the shadowy outlines of a new kind of constitutional structure for cyberspace, centered on ICANN, have begun to emerge. The consequences of these developments for the Internet's future could not be more profound' (at: www. icannwatch.org/mission.shtml). 3. As the first stop made by most Internet users who are seeking information online, portals and search engines represent strategic 'lobby areas' whose structures determine much of the online path followed by those same users each time. As such, they are critical common spaces where different content providers compete for users' attention. At least a number of advocacy groups seem to share this perception: a recent study by a coalition of American NGOs, titled 'The Nonprofit Agenda: Recommendations to President George W. Bush to Strengthen the Nonprofit Sector', suggests that governmental portals be linked to NGOs to help make their information available to the public and facilitate these organizations' participation in agency proceedings. Similarly, the study proposes to 'improve the US Nonprofit Gateway <www.nonprofit.gov> and include a dedicated search engine and directory of topics, which should be available through the new Federal web portal, FirstGov <www.firstgov.gov> ' (Advocacy Institute et al., 2001: 6) . 4. 'Proximity', on the other hand, is a relative term that ranges from co-location to sharing the same nation or region. Thus, for example, while a nationalized oil industry can exploit an oil well under a public trust regime, revenues for that operation are likely to benefit the whole nation, rather than just the people living close to the well. Nevertheless, other resources managed as public trusts, like certain reserved fisheries in the Mediterranean Sea, or the restricted grazing zone of Sweden's and Estonia's Alvar (unique ecosystems characterized by limestone rock covered with a thin layer of soil), are more likely to directly benefit only those who live nearby. 5. For a detailed historical account of this process, see Bhat (2001) . 6. Other non-exclusive types of property defined by Roman law, as Rose (2003) explains, are res nullius (existing things that can be, but have not yet been appropriated by anyone, such as wild fish or game animals); res communes (things that, by their inherent characteristics, cannot be exclusively appropriated, such as language, the air, or general ideas); res universitatis (public resources collectively managed by a geographically defined group or set of groups, and whose benefits are exclusive to the managing group[s], such as common-pool grazing lands); and res divini juris (things not privately appropriated because of their sacred nature, such as religious or national symbols). 7. Invoking the doctrine (which among other things states that the government cannot relinquish its public trust obligations even by pressures from popular vote), hunters and the jet ski industry in the US have filed lawsuits against states that have adopted referenda prohibiting the use of leg-hold traps in local woods and personalized water craft on small lakes (Dowie, 2003) . 8. The National Science Foundation is an agency of the US government responsible for initiating and supporting scientific and engineering research. 9. The Internet Society is a professional membership organization comprised of individuals, companies, governmental agencies and foundations that have contributed to the creation of the Internet and its technologies (Internet Society, n.d.). 10. Where entities knowingly register domain names comprising another party's trademark or company name and subsequently hold the mark, or name, 'hostage' until a rightful owner of the mark, or name, pays the requested price for its release (Paré, 2003: 124) . 11. Metasearch engines are tools that perform simultaneous queries on different search engines. 12. Among the many examples available in this respect, we can mention FirstGov (dedicated to information related to the US federal government: www.firstgov.gov); the Nonprofit Gateway (which specializes in information related to US NGOs and non-for-profit institutions:
www.nonprofit.gov); De Digitale Stad and Iperbole ('virtual city' sites that provide local information and tools for civic participation in the municipal life of Amsterdam and Bologna, respectively: www.dds.nl and www.nettuno.it/bologna/MappaWelcome.html); and Lanic (a portal developed by the University of Texas that collects links and information related to Latin America: lanic.utexas.edu), to list just a few. Most of these of portals contain dedicated search engines or, at least, specialized databases that provide direct access to information that is not always easily found through commercial search engines. 13. As of October 2003, Google -putatively the world's largest search engine -had only indexed approximately 3.3 billion pages. 14. We recognize, of course, that portals and search engines do not present the same 'hardware' characteristics of cable systems, which are dependent on exclusive access to public infrastructure and spaces. However, as portals' and search engines' indexing and retrieving practices become more distorted by commercial interests, national governments are considering applying penalties for lack of clear distinctions between sponsored and non-sponsored content (see US Federal Trade Commission's response to complaints by a consumer advocacy group on this matter, at: lists.essential.org/pipermail/commercial-alert/2002/000116.html).
In this sense, a government's pledge to allow commercial search engines and portals to selfmonitor their business could be matched by incumbents' pledge to support community-based portals and search engines. 15. Although intimately linked to political rationales, public goods are originally defined by a number of specific economic characteristics that make them difficult to be transacted under normal market conditions. Non-excludability defines the impossibility of providing a certain good to some while preventing others from benefiting from it (e.g. lighthouses). Non-rivalry occurs when the use of a good by some does not diminish others' possibilities of benefiting from it (e.g. information). Diffuse externalities have to do with the unintended effects of a good. Public education, for example, may be provided with the main intention of providing equal opportunities for mobility in the social ladder, but it will also have consequences for other aspects of its beneficiaries' lives, such as better health care or political participation (Stewart et al., 2004) .
